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evaluated on the same day of PET imaging.
Results: The subjects were divided into three groups; high FDG uptake (62 of 197, 32%),
mild FDG uptake (56 of 197, 28%) and no FDG uptake (79 of 197, 40%). For risk factors,
67 (34%), 77 (39%), 75 (38%), 26 (13%) and 66 (34%) subjects were current smokers,
hypertension, hyperlipidemia, diabetes and obesity, respectively. A clear trend to the
magnitude of FDG uptake was observed in age (p<0.0005), diabetes (p<0.05) and hyper-
tension (p<0.0005). Multivariate analysis revealed that both hypertension and diabetes
were independently associated with FDG uptake after being adjusted by age.
Conclusions: Whole-body FDG PET imaging holds promise for the noninvasive assess-
ment of atherosclerosis in healthy subjects.
1094-152 Suppression of Physiological Myocardial 
Fluorodeoxyglucose Uptake
Naoki Tokita, Pat Zanzonico, Mark Dunphy, Gregor Forster, Elmer Santos, Peter Smith-
Jones, Steve Larson, Harry W. Strauss, Memorial Sloan-Kettering Cancer Center, New 
York, NY
Background F-18-fluorodeoxyglucose (FDG)-PET is concentrated in macrophages at
sites of inflammation, providing a means of identifying these lesions on FDG-PET scans.
Atheroma have a significant inflammatory component, and can be visualized in large ves-
sels. However, visualizing coronary artery plaque is difficult, due to the high concentra-
tion of FDG that often occurs in normal myocardium. This experiment was performed to
determine if pretreatment to block alpha or beta adrenergic receptors, or increasing blood
levels of fatty acids would reduce the myocardial concentration of FDG. Methods A total
of 35 C57BL/6 male mice were divided into control and 4 treated groups (n = 7 per
group). After an overnight fast, the groups except control were treated with either propra-
nolol (1 mg/kg, IV), intralipid (5 ml of 20 % intralipid/kg, IV), phentolamine (1 mg/kg, IV),
or fructose (1.8 mg/kg, orally). One hour later, F-18-FDG (600 microCi) was injected IV.
MicroPETTM images were obtained 1 hr post-injection with mice under isoflurane anes-
thesia. After the PET scan, the animals were sacrificed and the biodistribution of FDG
determined. FDG uptake (%ID/g) was calculated by tissue counting. Result Propranolol
decreased myocardial uptake on the PET images, while controls exhibited the usual
intense heart activity. The myocardial uptake was (mean ± SD): control; 6.81 ± 1.8, pro-
pranolol; 3.08 ± 1.13 (p < 0.005), intralipid; 7.28 ± 3.56 (p = NS), phentolamine; 14.33 ±
3.83 (p < 0.005), and fructose; 4.74 ± 2.88 %ID / g (p = NS). Uptake in the aorta was
(mean ± SD): control; 6.34 ± 3.32, propranolol; 9.64 ± 2.87 (p = NS), intralipid; 14.01 ±
6.14 (p < 0.05), phentolamine; 27.38 ± 21.34 (p < 0.05), and fructose; 8.55 ± 3.95 %ID /
g (p < 0.05). The ratios of aorta / heart were: control; 1.19 ± 0.68, propranolol; 4.20 ±
1.80 (p < 0.005), intralipid; 2.83 ± 1.30, phentolamine; 2.14 ± 1.32, fructose; 2.16 ± 0.88.
The highest aorta / heart ratio was obtained by treated with propranolol. Conclusion
Beta blockade was the most successful intervention to reduce myocardial FDG concen-
tration. This finding suggests the possibility of detecting atherosclerosis in coronary arter-
ies by FDG-PET with propranolol pre-treatment.
1094-153 Effects of Surgical Myectomy on Myocardial Energetics 
and Blood Flow in Patients With Hypertrophic 
Cardiomyopathy and Symptomatic Left Ventricular 
Outflow Obstruction
Stuart D. Christenson, Panithaya Chareonthaitawee, Steve R. Ommen, Rick A. 
Nishimura, Brad J. Kemp, A. Jamil Tajik, Raymond J. Gibbons, Mayo Clinic, Rochester, 
MN
Background: In symptomatic, drug-refractory hypertrophic cardiomyopathy (HCM) with
left ventricular outflow (LVOT) obstruction, surgical myectomy can result in symptom
improvement. Invasive data suggest that benefits may relate to an energy-sparing effect
and improvement in myocardial blood flow (MBF). The purpose of this study was to deter-
mine the effect of myectomy on myocardial oxygen consumption, efficiency, and MBF as
measured by positron emission tomography (PET) and echocardiography.
Methods: Seven HCM patients with LVOT gradient >50 mmHg and planned myectomy
were assessed. Patients were studied pre- and 3-months post-surgery. Oxidative metab-
olism (k) was measured using C-11 acetate PET, and stroke volume index (SVI) was
measured using echocardiography. The work-metabolic index (WMI) was calculated as
follows: [(systolic blood pressure + peak LVOT gradient) × SVI × heart rate]/k. MBF was
assessed using PET and N-13 ammonia. A symptom-limited treadmill was used to
assess exercise capacity and oxygen consumption, and the Minnesota Living with Heart
Failure Questionnaire was completed pre- and post-myectomy.
Results: LVOT gradient was reduced after myectomy (60.85 +/- 45.39 to 5.71 +/- 7.18
mmHg; p = 0.02). Global oxidative metabolism (k = 0.061 +/- 0.024 to 0.058 +/- 0.012 /
min; p = 0.59) and regional oxidative metabolism (k = 0.060 +/- 0.022 to 0.057 +/- 0.015 /
min; p = 0.15) were unchanged after myectomy. The SVI (25.490 +/- 11.507 to 30.665 +/
- 6.885 ml/m2; p = 0.29) and WMI (3.73 x 106 +/- 3.16 x 106 to 3.82 x 106 +/- 1.94 x 106
mmHg x ml/m2; p = 0.92) were also unchanged. Regional MBF remained stable (0.837 +/
- 0.365 to 0.832 +/- 0.209 ml/min/ml; p = 0.89). Treadmill METS increased by 0.8 (p =
0.02) and oxygen consumption trended towards improvement post-myectomy (p = 0.07).
NYHA class improved (p = 0.09) while quality of life scores trended towards improvement
(p = 0.08).
Conclusion: In HCM patients with LVOT obstruction, myectomy results in reduced gradi-
ent, clinical improvement, and increased exercise capacity. However, neither a change in
MBF nor an energy-sparing effect could be elucidated as a potential mechanism in this
limited sample of patients.
1094-154 Utility of Fluorodeoxyglucose-Positron Emission 
Tomography for Predicting Left Ventricular Functional 
Recovery in Patients With Acute Myocardial Infarction 
After Successful Revascularization: Comparison With 
Technetium-99m Tetrofosmin SPECT
Haruhisa Shirasaki, Jong-dae Lee, Akira Nakano, Hiroyasu Uzui, Toru Geshi, Kiyohiro 
Toyoda, Naoki Amaya, Toshihiro Mizuguchi, Takanori Ueda, Fukui Medical University, 
Fukui, Japan
Backgrounds: Although positron emission tomography with F-18 fluorodeoxyglucose
(FDG-PET) is considered to be one of the most accurate modalities to evaluate myocar-
dial viability in patients with old myocardial infarction, it is not fully elucidated whether it
also evaluates myocardial viability in patients with acute myocardial infarction (AMI).
Methods: To assess the ability for detecting myocardial viability in patients with AMI
using FDG-PET, we performed FDG-PET and technetium-99m tetrofosmin SPECT (TF),
as an index of myocardial blood flow, at 2 weeks after the onset of AMI in 16 patients
whose infarct-related arteries were successfully revascularized within 24 hours after the
onset. For image analysis, the left ventricle was divided into 9 segments, and the mean
%uptake of FDG (%FDG) and TF (%TF) in infarct-related segments was calculated.
The left ventriculography was also performed immediately after revascularization (LVG1)
and one month later (LVG2), then we determined the wall motion score (WMS, normal:
0~dyskinesis: 4).
Results: Of total 144 segments, 78 showed abnormal wall motion on LVG1 (infarct-
related segment: IRS). In IRS, 46 (G) were preserved glucose metabolism (%FDG>45%)
and 32 (non-G) were not. In G, 37 (80%) showed significant improvement of LV wall
motion on LVG2. In non-G, only 9 (28%) showed the improvement of WMS (p<0.01 vs.
G). On the other hand, 48 segments (F) showed preserved myocardial blood flow
(%TF>55%) and 30 (non-F) were not in IRS. In F, 40 (87%) showed significant improve-
ment of WMS on LVG2. In non-F, only 6 (20%) showed the improvement of WMS (p<0.01
vs. F). The %FDG>45% was an optimal threshold yielding a sensitivity of 80% and spec-
ificity of 72%. The %TF>55% was the best cut-off value resulting in a sensitivity of 87%
and a specificity of 75%. Of 9 segments showed flow-metabolism mismatch (FDG>45%
and %TF<55%), only 3 (33%) exhibited the improvement of WMS. On the other hand, 6
out of 11 segments (55%) showed reverse mismatch (%FDG<45% and %TF>55%),
demonstrated significant improvement of WMS.
Conclusions: In patients with AMI, FDG-PET can well predict functional recovery of LV
wall motion. However, this predictive accuracy did not predominate over TF.
1094-155 Atrial Fibrillation Reduces Endothelium-Independent 
Myocardial Perfusion Reserve: A Quantitative Study 
Using Positron Emission Tomography
Felix T. Range, Tayfun Acil, Michael Schaefers, Peter Kies, Otmar Schober, Thomas 
Wichter, University Hospital of Muenster, Muenster, Germany
Background: Many patients with atrial fibrillation (AF) present with symptoms of myocar-
dial ischemia despite having non-pathologic coronary vessels. As a reason for that a reg-
ulatory disorder of the small vessels has been discussed. It is therefore of crucial interest
to investigate myocardial perfusion and perfusion reserve (PR) in AF patients and mea-
sure the influence of different interventions on these functional parameters. This study
aimed to quantify the perfusion and PR of the heart of AF patients non-invasively by
positron emission tomography and radioactive-labeled water (H215O-PET) at baseline as
well as three months after restoration of sinus rhythm by electrical cardioversion.
Methods: Thirteen patients (10 male, 3 female, age: 58±12y) with a history of persistent
AF without underlying structural heart disease were enrolled in this study. They were
examined during AF as well as three months after restoration of sinus rhythm. Using
H215O-PET, myocardial perfusion was measured at rest as well as during intravenous
adenosine infusion (140 µg/kg body weight per min) to obtain the endothelium-indepen-
dent myocardial PR.
In addition to the analysis of interindividual changes, values were also compared to a
group of healthy volunteers (n=23).
Results: Endothelium-independent myocardial PR proved to be significantly lower in
patients with AF as compared to the control group (2.01±1.02 vs. 3.82±1.34 ml/min/g;
p<0.001) with a slight, statistically non-significant, trend towards normalization 3 months
after cardioversion (2.77±0.96; p=ns vs. baseline). In the same patients, the additionally
measured endothelium-dependent PR using the cold-pressor-test did not reveal changes
between AF patients and controls as well as between baseline and 3 months follow-up
measurements in AF patients.
Conclusion: The results of this study indicate that in AF endothelium-independent but
not endothelium-dependent myocardial PR is impaired with only a trend towards normal-
ization 3 months after restoration of sinus rhythm. Studies with longer follow-up intervals
and more patients are warranted to give further insight into the role of perfusion in AF.
1094-156 Usefulness of Primary Percutaneous Coronary 
Intervention With Thrombectomy Plus Distal Protection 
System for Acute Myocardial Infarction: Assessment of 
Salvaged Myocardium With a Rest Thallium-201 and 
Iodine-123 BMIPP SPECT
Ryo Nakazato, Masao Moroi, Taeko Kunimasa, Hiroshi Fukuda, Hideyuki Sakai, Hidehiko 
Hara, Hisao Hara, Taro Tsunoda, Masato Nakamura, Kaoru Sugi, Toho University Ohashi 
Hospital, Tokyo, Japan
Background: Distal embolization during angioplasty may deteriorate the tissue perfu-
sion. Primary angioplasty with thrombectomy plus distal protection system (DP) may be
more useful for patients (pts) with acute myocardial infarction (MI). We evaluated sal-
vaged myocardium with SPECT images of myocardial perfusion and free fatty acid











metabolism in pts with acute MI who underwent primary angioplasty with DP. Methods:
Consecutive pts (n=61, mean age=63) with primary angioplasty (DP: n=15, non-DP:
n=46) for acute MI underwent at rest myocardial Tl-201 and I-123 BMIPP (free fatty acid
analogue) SPECT imaging 9 days from onset of MI. Images were scored using a 18-seg-
ment model and a 0-4 scale, and then defect score of I-123 BMIPP, Tl-201 and mismatch
score between I-123 BMIPP and Tl-201 were calculated. Results: There was no signifi-
cant difference in BMIPP defect score (area at risk) between DP and non-DP group.
However, Tl-201 defect score was significantly lower in pts with DP and mismatch score
was significantly higher in pts with DP as shown in a table. These suggest that myocar-
dial perfusion was more improved in pts with DP and myocardium can be more salvaged
in pts with DP compared with pts without DP. Conclusion: Primary angioplasty with DP
is more effective for myocardial reperfusion in pts with acute MI.
1094-157 High-Dose Dobutamine Stress Tl-201/I123-BMIPP Dual 
SPECT Reliably Identifies Myocardial Contractile 
Dysfunction Caused by Inducible Demand Ischemia
Akiyoshi Hashimoto, Yoshie Inaba, Noriaki Kokubu, Seiichiro Sakurai, Noriyuki Fujii, 
Ryosuke Noda, Satoshi Yuda, Tomoaki Nakata, Kazufumi Tsuchihashi, Kazuaki 
Shimamoto, Sapporo Medical University, Sapporo, Japan
Myocardial fatty acid metabolism is so susceptible to transient myocardial ischemia that
impaired fatty acid metabolism is persistent even after recovery from perfusion abnormal-
ity. We hypothesized that stress myocardial fatty acid imaging can identify contractile dys-
function induced by transient ischemia, including demand ischemia, more precisely than
does stress perfusion imaging. To test this hypothesis, hallium-201 (Tl)/I-123-beta-methyl
iodophenylpentadecanoic acid (BMIPP) dual SPECT (DDS) and two-dimensional
echocardiography (DSE) were performed simultaneously using a high-dose dobutamine
in 22 patients with stable coronary artery disease who had significant coronary artery
stenosis (61±9 years, 16 males, 6 females). DDS and DSE images were obtained 20 min
(stress-BMIPP, Tl) and 4 hours (rest- BMIPP, Tl) after intravenous infusion of dobutamine
at increments of 5, 10, 15, 20, 30, 40 µg/kg/min with a 3 min-interval. Reduced myocar-
dial uptake of Tl or BMIPP was quantified using a polar map technique as a severity
score (SS). Regional wall motion abnormality (WMA) was evaluated semiquantitatively at
rest, low-dose (15µg/kg/min), and high-dose (40 µg/kg/min ) dobutamine infusions.
Stress-BMIPP SS was significantly greater than stress-Tl SS (200.8±98.4 vs.
176.4±88.2, p=0.039). At a high-dose test, stress-BMIPP SS correlated more clearly with
WMA (y=0.04x-2.33, r=0.58, p=0.0036) than did stress-Tl SS (y=0.03x-0.24, r=0.45,
p=0.041). At a low-dose test, however, rest-Tl SS and rest-BMIPP SS correlated signifi-
cantly but equally with WMA: y=0.03x-1.33, r=0.55, p=0.0096; and y=0.03x-1.11, r=0.53,
p=0.0134, respectively. Thus, high-dose dobutamine-induced impairment of myocardial
fatty acid uptake can identify not only reversible ischemia identified by standard perfusion
imaging but also transient contractile dysfunction that is underestimated by stress perfu-
sion imaging. Stress-induced transient impairment of contractile function and fatty acid
metabolism may reflect imbalance between increased demands and coronary flow
reserve rather than relative abnormality of tracer distribution in myocardium.
1094-158 Altered Myocardial Perfusion With Fatty Meal Ingestion 
in Normal Volunteers
Mouhannad Sadek, Bassam Gholoum, Robert deKemp, Mary M. Dalipaj, Benjamin J.W 
Chow, Rob S. Beanlands, Terrence D. Ruddy, University of Ottawa Heart Institute, 
Ottawa, ON, Canada
Background: Fatty meal ingestion causes endothelial dysfunction of the brachial artery
in normal volunteers.. However, the effects on myocardial perfusion are not known .
Methods: 35 healthy volunteers with no cardiac risk factors were evaluated with rest and
stress PET Rb-82 myocardial perfusion dynamic imaging 3 to 4 hours following ingestion
of high and low fat meals in random order. Net retention (/min) was used as an index of
perfusion. Stress testing included dobutamine (n=15), dipyridamole (n=10) and cold
pressor (n=10). The first 15 volunteers underwent brachial artery ultrasound studies
before and 3 to 4 hours after the low and high-fat meals. The high fat meal consisted of
926 calories and 52.8 g of total fat. The low fat meal consisted of 923 calories and 0.6 g
of total fat.
Results: Flow mediated vasodilatation was impaired after the high fat meal compared to
baseline (6.1 +/- 2.4% vs 10.5 +/- 2.7%, p=0.00006), but not after low fat (9.60 +/- 1.3 %
vs 10.5 +/- 2.7%, NS). Triglycerides (mmol/L) increased after the high fat meal compared
to baseline (1.92 +/- 1.31 vs 1.14 +/- 0.79, p=0.0001) but not after low fat meal (1.27 +/-
1.02 vs 1.27 +/- 1.15, NS). Average left ventricular perfusion at rest and following dob-
utamine, dipyridamole or cold pressor stress did not differ after high versus low fat meals.
However, regional perfusion following cold pressor stress decreased after high versus
low fat meal ingestion by 5.1% (p=0.04) in the middle myocardial segments and by 7.0%
(p= 0.003) in the apical segments with no significant changes in the basal segments. No
significant regional changes were observed with dobutamine or dipyridamole stress.
Conclusions: Fatty meal ingestion results in endothelial dysfunction of the brachial
artery and alterations in myocardial perfusion following cold pressor in normal volunteers.
The reduced perfusion in the middle and distal segments following cold pressor is consis-
tent with the development of a myocardial perfusion gradient (from base to apex) and
endothelial dysfunction within the coronary circulation. Cold pressor appears to be supe-
rior to dobutamine or dipyridamole stress for evaluation of endothelial function with PET
perfusion imaging.
1094-159 Prognostic Value of Rubidium-82 Perfusion Positron 
Emission Tomography: Preliminary Results From the 
Consecutive 153 Patients
Keiichiro Yoshinaga, Ben Chow, Robert deKemp, Kathryn Williams, Linda Garrard, May 
Aung, Karen Mostert, Deborah Gauthier, Ross A Davies, Terrence Ruddy, Rob 
Beanlands, University of Ottawa Heart Institute, Ottawa, ON, Canada
Background: The utility of positron emission tomography (PET) myocardial perfusion
imaging (MPI) in the diagnosis of coronary artery disease (CAD) is well established.
However, limited data exists on the prognostic value of PET MPI. The purpose of this
study was to evaluate prognostic value of Rubidium-82 PET for prediction of cardiac
events including cardiac death, myocardial infarction (MI), revascularization and cardiac
hospitalization. Methods: We studied 153 consecutive patients who underwent dipy-
ridamole stress/rest Rubidium-82 PET and were followed for 3.0+0.93 year. A 17 seg-
ments model, 5 points scale (0=normal, 4=absent uptake) was used to evaluate summed
stress (SSS), rest and difference scores. Patients were divided into 4 groups based on
SSS; Normal (SSS<4) , Mild (4-7), Moderate (8-11) and Severe (>12). Log-rank test was
performed for survival analysis. Results: During follow up period, 32 events occurred:
major events were 9 (5 cardiac death (3%) and 4 MI (3 %)) and minor events were 23 (15
revascularization (10%) and 8 hospitalization (5%)). Events are shown in the table. Nor-
mal scans had a 94% event-free survival, compared with 62% in patients with mild, 58%
with moderate, and 45% with severe defects (p<0.001). Conclusion: Rubidium-82 PET
MPI has significant prognostic value for predicting cardiac events including cardiac death.
The prognostic value of PET MPI will add to its utility in evaluation of patients with CAD.
1094-160 Prognostic Significance of Dipyridamole-Induced ST-
Segment Depression in Patients With Normal Rubidium-
82 Positron Emission Tomography Perfusion Images
James Wong, Rob Beanlands, Terrence D. Ruddy, Robert A. deKemp, Keiichiro 
Yoshinaga, Benjamin JW Chow, University of Ottawa Heart Institute, Ottawa, ON, 
Canada
Background: The presence of dipyridamole induced ST-segment depression increases
the specificity of single photon emission computed tomography (SPECT) imaging.
Recently it has been demonstrated that patients, with vasodilator induced ST-segment
depression and a normal technetium-99m (Tc-99m) SPECT perfusion image, have a
high cardiac event rate. Positron emission tomography (PET) myocardial perfusion imag-
ing is considered to have greater accuracy than SPECT. We examined the prognostic
significance of ST-segment depression with dipyridamole stress in patients with a normal
rubidium-82 (Rb-82) PET scan.
Methods: We performed a retrospective chart review all patients (2020) who had dipy-
ridamole stress Rb-82 PET at the University of Ottawa Heart Institute between 1998-
2003. Exclusion criteria included left bundle branch block and paced rhythms. Results:
345 (17.1%) patients had ischemic changes with dipyridamole stress. Of these, 80
(4.0%) patients had abnormal dipyridamole ECGs and normal Rb-82 PET perfusion
scans. Follow-up data was available for 74 patients (mean age 59.0 ± 10.8 years, 66
(86.8%) women) and were compared to 246 (mean age 61.6 ± 12.1, 163 (66%) women)
patients with normal dipyridamole ECGs and Rb-82 PET perfusion scans. During follow
up of 23 ± 11 months, there were no significant differences in cardiac death (0% vs 0%),
non-fatal MI (1.4% vs 0%) or revascularization (4.1% vs 0.8%). However, patients with
dipyridamole induced ST-segment depression had a higher combined cardiac event rate
of: cardiac death, non-fatal MI and revascularization (5.4% vs 0.8%, p=0.02).
Conclusion: Patients with dipyridamole induced ST-segment depression and a normal
Rb-82 PET perfusion scan, have a low event rate. This is lower than similar studies per-
formed using Tc99m SPECT. This suggests that the prognosis for a patient with a normal
Rb-82 PET scan is good regardless of ECG changes.





or stent use 
only
P value
BMIPP defect score 17.6 16.0 0.5
Tl defect score 4.3 11.5 0.002
Mismatch score between BMIPP&Tl 13.3 4.5 <0.0001
Events and Scan Result
N Death Death and MI All Events
Normal 95 0 (0%) 0 (0%) 6 (6%)
Mild 24 1 (4%) 1 (4%) 9 (38%)
Moderate 12 1 (8%) 2 (17%) 5 (42%)
Severe 22 3 (14%) 6 (27%) 12 (55%)
Log-rank p value 0.003 < 0.001 < 0.001
